Background: Cross-sectional studies suggest that colorectal dysfunction after spinal cord injuries (SCI) worsens as time goes by. However, follow-up studies are needed to prove this. Study design: Prospective study. Objective: To describe long-term colorectal function in SCI patients. Results: In 1996, 25% of the respondents reported that colorectal dysfunction had some or a major impact on their quality of life. At follow-up 10 years later, it was 38% (Po0.005). In 1996 11% defecated less than every second day and 16% spent more than 30 min at each defecation; in 2006, it was 19% (Po0.01) and 25% (Po0.00001), respectively. Digital anorectal stimulation or evacuation was performed at least once every week by 48% in 1996 and by 56% in 2006 (Po0.0001). Fecal incontinence was reported at least once a month by 22% in 1996 and by 17% in 2006 (Po0.001). Conclusion: While the frequency and severity of constipation-related symptoms increase with time since SCI, there is a decrease in the frequency of fecal incontinence.
Introduction
The longevity of individuals with spinal cord injuries (SCI) has improved significantly in the recent four decades. [1] [2] [3] This has made long-term effects of SCI increasingly important. Colorectal dysfunction is a common problem [4] [5] [6] [7] [8] [9] [10] [11] affecting approximately 80% of patients. 4, 12 Accordingly, fecal incontinence-and constipation-related symptoms often impair the quality of life (QOL) and/or activities of daily living 11, 13 of SCI patients. [4] [5] [6] Cross-sectional studies suggest that colorectal dysfunction after SCI worsens as time goes by. 4, 5 However, results from cross-sectional studies may be biased and should be proved by prospective studies. Accordingly, the aim of the present study was to compare bowel symptoms in a well-described group of SCI patients 10 years ago and today.
Patients and methods
In 1996, we performed a cross-sectional questionnaire study of colorectal symptoms among 424 of the 589 members of the Danish Spinal Cord Injuries Association. 5 In 2006, 284 of the original 589 members from 1996 were available for follow-up. To all of these members, we mailed a questionnaire almost identical to the one used in 1996. The questionnaire was composed of 34 items describing age, gender, time since the lesion, limits of cutaneous sensibility, motor control, constipation (five items), obstructed defecation (five items), fecal incontinence (seven items) and impact on QOL or social activities (seven items). The reproducibility and validity of most items used in the questionnaire have been published in a recent study. 4 Only items with very good, good or acceptable reproducibility and validity were used in the present study. On the basis of the patients' own knowledge or their description of motor and sensory function, the level of SCI was described as cervical, thoracic or lumbar, and the severity as complete or incomplete. Those who did not respond within 4 weeks received an identical questionnaire encouraging them to respond. Table 1 .
Constipation and time since injury
Constipation-related symptoms increased significantly in the 10-year period ( Table 2 ). In 1996, 17 of the 159 respondents (11%) defecated less than every second day. In 2006, it was 31 (19%) (Po0.001). The time needed for each defecation was more than 30 min in 24 (16%) in 1996, and 10 years later the corresponding number was 37 (25%) (Po0.00001). Figure 1 illustrates the changes in time needed for each defecation. Accordingly, the number of respondents performing digital stimulation or evacuation of the anorectum every day or at least once per week increased from 34 (23%) and 69 (48%) to 48 (33%) (Po0.00005) and 80 (56%) (Po0.0001), respectively. The use of oral laxatives, suppositories and enema did not change significantly in the 10-year period (Table 2) . Also, the need for help from others for bowel management did not change (Table 2) .
Fecal incontinence and time since injury
In the 10-year period, the number of respondents reporting fecal incontinence at least once every month decreased from 32 (22%) to 26 (17%) (Po0.001). In 1996, fecal incontinence was a daily problem to 3 (2%) and a weekly problem to 6 (4%) respondents. Ten years later, the corresponding numbers were 2 (1%) (not significant (NS)) and 6 (4%) (NS).
The proportion of respondents reporting flatus incontinence and perianal skin problems or using constipating drugs did not change in the 10-year period (Table 3) . However, significantly more respondents had started using diapers due to fecal incontinence (Table 3) .
Quality of life and time since injury
Overall, the number of respondents reporting that colorectal dysfunction in general caused some or major restrictions on QOL or social activities increased from 39 (25%) in 1996 to 60 (38%) 10 years later (Po0.005) (Figure 2 ). The number of respondents reporting that constipation in general had some or major influence on QOL increased from 20 (15%) to 30 (23%) (Po0.15). The corresponding numbers for difficult rectal evacuation were 37 (25%) and 47 (32%) (Po0.001), and those for fecal incontinence were 26 (20%) and 34 (26%) (Po0.26). The number of patients considering colorectal dysfunction a greater problem than urinary or sexual dysfunction was 38 (26%) in 1996 and also 38 (27%) (NS) at follow-up.
The neurogenic bowel dysfunction score and time since injury The NBD score has been developed to assess the severity of bowel symptoms in individuals with SCI.
14 In 1996, the mean NBD score was 6 (range: 0-25) and 10 years later it was 7 (range: 0-26) (NS). Restricting the analysis to subjects who had been injured 5 years or less in 1996 (n ¼ 38) did not change this pattern. Accordingly, their mean NBD score was 8 (range: 0-18) in 1996 and 7 (range 0-26) in 2006 (NS). 
External validity of results
To assess whether the 159 members responding both in 1996 and 2006 were representative of the whole group of 424 respondents from 1996, we compared their background parameters and some key symptoms in 1996 (Table 1) . They were comparable in terms of age, gender, time since lesion and frequency of fecal incontinence. However, the level of lesion was generally lower in those responding both in 1996 and 2006, as well as more patients had complete lesions. Furthermore, those responding both in 1996 and 2006 generally had less severe constipation and less self-reported impact on QOL than the rest.
Discussion
As the longevity of individuals with SCI has improved, the long-term effects of SCI have become increasingly important. The majority of spinal cord-injured individuals suffer from NBD, including constipation and fecal incontinence. [4] [5] [6] [7] [8] [9] [10] [11] [12] 15, 16 Cross-sectional studies have found an association between the severity of NBD and time since injury, 4,5 but long-term prospective studies are lacking.
The present prospective study is describing colorectal symptoms in a group of SCI patients followed for a 10-year period. The severity of most constipation-related symptoms increased significantly in the 10-year period. Accordingly, the proportion of respondents reporting impaired QOL due to colorectal symptoms increased from 25 to 38%. The use of digital anorectal stimulation or evacuation increased significantly. Accordingly, Haas et al. 17 concluded that manual removal of stools was associated with a reduced risk of fecal incontinence and less time spent at defecation. The frequency of fecal incontinence decreased. Whether this changing pattern of bowel dysfunction is caused by pathophysiological changes in bowel function as time goes by since injury or by changes in individual strategies to cope with symptoms remains to be clarified. However, in our data the proportion of respondents using enema, suppositories, oral laxatives or constipating drugs against fecal incontinence remained almost the same. This indicates a change in bowel function resulting from time since injury per se and not a change due to changes in treatment strategies.
Age and time since injury is of course strongly correlated, and our findings may to some extent be due to the respondents having become 10 years older. However, in a previous cross-sectional study, we did not find an association between age and bowel symptoms if a multivariate analysis was performed to make corrections for differences in time since injury. 4 Overall, the NBD score did not change in the 10-year period. However, the score includes aspects of both constipation and fecal incontinence. As constipation becomes more severe while fecal incontinence becomes less severe, the overall score remained largely unchanged.
The risk of selection bias due to subjects lost from follow-up is a problem in most long-term follow-up studies. A comparison between the respondents and the whole group from 1996 (Table 1) revealed that most background parameters were comparable but that those who were still alive and willing to respond had somewhat less severe symptoms than the rest. However, this minor difference cannot explain our results. In conclusion, constipation becomes more severe with time since SCI. This is probably due to pathophysiological changes in colorectal motility and is not an effect of age or altered treatment strategies. However, long-term follow-up studies of colorectal transport or motility patterns are needed to clarify this.
